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The introduction of methyl or trideuteromethyl groups into organic compounds could affect their biological and chemical properties. trideuteromethylation or methylation reaction of N-arylacrylamides with dimethyl sulfoxides respectively (Scheme 1a). However, a free radical cascade methylation or trideuteromethylation of isocyanides with dimethyl sulfoxides under analogous Fenton reaction condition was not nished now (Scheme 1b). 17 Combined with our previous study, 18 we wish to accomplish this reaction system.
Initially, 2-isocyano-5-methyl-1,1 0 -biphenyl and dimethyl sulfoxide were selected as model substrates to optimize the reaction systems (Table 1 , also see ESI for detail †). It was shown that the yield of the nal product in 6 hour is better than that in 3 and 10 hour (entries 1-3). Adding 1 mL, 2 mL and 4 mL of dimethyl sulfoxide gained the product in 30%, 40%, 50% yields, respectively (entries 4-6 To investigate the substrate scope, a variety of isocyanides were prepared and tested in Table 2 . As can be seen, many functional groups substituted substrates could react well in this reaction system (1-10). Halogen atoms such as F, Cl substituted isocyanides gave the corresponding products in moderate yields, respectively (2, 5, 9-10). The substrates with large groups such as t-butyl and phenyl on 4 0 -position of the aromatic ring obtained the product 6 and 7 in 41% and 36% yields, which indicate that the steric effect is slightly obvious. The products 7 and 10 were isolated in 46% and 66% yields respectively by adding potassium carbonate in the system. It indicates potassium carbonate could weaken the impact on the yields of nal products from methylsulnyl acid as the side product. The electronic effect also inuences the reaction yields, and the raw material with electron-withdrawing group such as nitro, cyano could not result the desirable product (11) (12) . And vinyl isocyanides gained the desired isoquinolines in 50-69% yields (13) (14) (15) (16) . Notably, the product 3 was isolated in 52% yield, when the reaction system was scaled up to the gram level.
As can be seen in Table 3 , diverse aryl isocyanides could react well with deuterated dimethyl sulfoxide in the typical condition (17) (18) (19) (20) (21) (22) (23) . The halogen atoms such as F, Cl were tolerant in the system and gave the corresponding products in good yields (19, 22, 23) . The t-butyl and phenyl substituted substrates obtained the product 20 and 21 both in 42% yields. Notably, the products 17, 20, 21 and 22 gave better yields by adding the base in the system under typical conditions. And vinyl isocyanides produced the trideuteromethyl substituted isoquinolines in 51-77% yields (24-27). No reaction was deuterated when TEMPO was added to the reaction system, which suggests the reaction would be in process through a free radical way. According to the precedent literature 15, 16, 19 and experimental study, we design a possible mechanism in Scheme 2. First, dimethyl sulfoxide or deuterated dimethyl sulfoxide reacts with hydrogen peroxide and generates the intermediate A. With the induction of iron(II) chloride, free radical B and hydroxyl ion are produced by intermediate A occurring heterolysis reaction. Radical B gives methyl radical or trideuteromethyl radical along with methylsulnyl acid or detected methylsulnyl acid produced in the process of bcleavage reaction. Next, radical C is formed from adding methyl radical or trideuteromethyl radical to the isocyanides. Then, radical C adds to the aromatic ring and generates radical D. Radical D can be oxidized by iron and yields the carbocation E, which is pulled the proton by hydroxyl ion and gains the terminal product.
In summary, we have accomplished a free radical triggered cascade methylation or trideuteromethylation/cyclization reaction of isocyanides with dimethyl sulfoxides. It offers an economical and convenient protocol for preparing phenanthridines or isoquinolines. Further studies on cyclization reactions in a novel free radical way are ongoing in our laboratory.
